Involvement of Smad3 phosphoisoform-mediated signaling in the development of colonic cancer in IL-10-deficient mice.
Chronic inflammation predisposes to cancer. Transforming growth factor (TGF)-beta, a multifunctional protein, suppresses the growth of normal colonic epithelial cells, whereas it stimulates the proliferation of cancer cells. Interleukin (IL)-10-deficient mice, which develop colitis and colorectal cancer, show an increased level of plasma TGF-beta. Although TGF-beta may be a key molecule in the development of colon cancer arising from chronic colitis in IL-10-deficient mice, the role of TGF-beta still remains unclear. TGF-beta activates not only TGF-beta type I receptor (TbetaRI) but also c-Jun N-terminal kinase (JNK), which converts the mediator Smad3 into two distinctive phosphoisoforms: C-terminally phosphorylated Smad3 (pSmad3C) and linker-phosphorylated Smad3 (pSmad3L). We studied C57BL/6-IL-10-deficient mice (n=18) at 4 to 32 weeks of age. We investigated histology, and pSmad2/3L, pSmad2/3C, and p53 by immunohistochemistry. pSmad3L staining was detected in the cancer cells in all 10 mice with colonic cancer and in the epithelial cells in 7 of 12 mice with colonic dysplasia, but not in the normal or colitic mice. pSmad3c was detected without any significant difference between stages. p53 was weakly stained in a few cancer cells in 5 out of 10 mice. Smad3L signaling plays an important role in the carcinogenesis of chronic colitis in IL-10-deficient mice.